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E-mail address: m.sanchez@pim.uzh.ch‘since so much of evolutionary history is recorded in the fossil
record of extinct species, a study of the development of extinct
forms would be highly desirable.’ (Raff, p. 268–269 [1])
‘[. . .] While many of my colleagues will agree about the need
for mechanistic molecular biology in devo-evo, the role of mor-
phology may be less obvious. The contribution of rigorous
comparative anatomy and paleontology is essential because
they deﬁne the problem domain of this research effort. What,
exactly, is the pattern of evolutionary change we want to
explain? What are the units of evolutionary change at the
phenotypic level? What is the functional context of the evo-
lutionary transformations? Neither developmental biology nor
evolutionary genetics is prepared to answer these questions by
themselves [. . .]’ (Wagner, p. 530 [2])
The role thatpalaeontology canplay in studiesofdevelopment is
ar from obvious. As fascinating as fossils can be, their static nature,
heir incompleteness and the impossibility of conducting experi-
ents with them, make them, one would think, no more than a
uriosity. But evolution happens in deep, geological time, so if we
ish tounderstanddevelopment fromanevolutionaryperspective,
twouldbeparamount to examine the contributions that fossils can
ake to this task.
Vertebrate evolution, including human evolution, is docu-
ented by a rich and growing fossil record. What can we learn
bout the evolution of developmental patterns from this record? In
his issue, palaeontological studies of development are presented
y active researchers on different groups, with overviews for ‘ﬁsh’,
amphibians’, reptiles and humans, and a treatment of the grow-
ng ﬁeld of palaeohistology and its applications to study life history
volution. One contribution deals with an illustrative case study
f palaeohistology in a Devonian ‘ﬁsh’, and concerns the evolu-
ion of skeletal tissues and the potential role of heterochrony and
nferred genetic regulation changes. Finally, the evolution of wean-
ng inour own lineage is examined, illustrating again the richness of
pproaches and ideas to study the evolution of human life history.
Fossils are important to date the tree of life and with that
rovide estimates on when and under which palaeoecological cir-
umstances new developmental programs arose in evolution. Of
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oi:10.1016/j.semcdb.2009.12.001particular importance are stem-groups, that is, the extinct repre-
sentatives within a lineage leading to a living clade of organisms
[3]. Discoveries of recent yearshavedocumented for examplemuch
about the stem-group of the living clade of whales, and with that
the sequence and mode of evolutionary transformations of mod-
ules of morphological characters that have resulted in exclusively
marine mammals. These fossils have suggested an agenda of fruit-
ful research in molecular and developmental evolution [4]. In this
volumemore direct evidence of ontogenetic transformations in the
fossil record is reviewed.
Inspired by the famous statement of the late art historian Ernst
Gombrich on art and artists, I think it appropriate to state: There is
not such a thing as Ontogeny. There are ontogenies. Most ontogenies
are extinct, and themorewe learn about them, the betterwewill be
able to reconstruct the evolutionof the richdiversity of life histories
that surround us.
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